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(54) VACUUM CIRCUIT-BREAKER, VACUUM VALVE AND ELECTRIC CONTACT USING SAME, AND 
THEIR MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a desired composition by simplifying the manufacture, and to reduce 
the heat generation as well as to obtain an excellent conductivity. 

SOLUTION: In this vacuum circuit-breaker and its electrode member, the contact component is composed 
of a material which consists of one sort or more of Fe, Ni, Co, Or, W, and WC, and a Cu alloy or an Ag alloy 
including one sort or more of Pb, Bi, Te, Se, and Cd, and the contact and a supporting electrode are 
integrated in the aspect of the metallography. In the manufacturing method of the electrode member, a 
mixed powder of the powder of a Cu alloy or an Ag alloy including one sort or more of Pb, Bi, Te, Se, and Cd 
to be the component of the above contact, and the powder of one sort or more of Fe, Ni, Co, Or, W, and WC, 
and the material powder of the supporting electrode, are laminated, and sintered it by applying a pressure 
and a power, so as to carry out an integrating formation. 
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^^■th r- ^ wm^uifi t m^umzm: h ^ 

^T-:^^mttmvmmwuimmttmmizx 'o 

-mzm&^ixx\^^i>zt^i^mb^tM^mm^. 
[if*JS2 ] imm^fHizm^mmmtsimmm&b^ 

b -^mmmrn b(D^^ izmmx^^ <furmzmm^ ttfc 
mi^m^b . mMi-^mm&izmm^ritzi^n >y h ^^fr 
Lxmimwm&^mrttmm^^b^m^. mMm 
^m^mbiiiwmm&ifiT- i^mmmt b mr-^^mm 

-< fmimttxumir-^mm^^bmmmmmim 
itzM^mm<^$m.-jjmiz}5\^x . mrtsr-^^ffisis 

MT-^mm^^bT-i^mm^m^ba-i ^i-nm^ 
mximmr- ^ m&^m b mvmw^ b jI^ipjejd 
mzx o-mzmm-h b i:mLb-rtM^jm^<r> 

m^ms} ^M^|>zufztlfz^imm^^^lzm^mmM 
b-simmmmbimz.tiM?^y^fuy<>zti\,^x. msmm. 
mim'X^±m b ^mmt^rn t con-^gqw j; o =5: § r 

±m.i}^i^^?>T-i^mm^mnximmw0b 

iuiEr-i7«ffi. miiT-:^mMbr-9Wm^ 

J^j*$ixTV^§ ^ b im^b^h^^^^)V^. 
mi^mA ] HSiSll^i!l«Sit^i«Hil««BiOiJ.^=S:< b t 

-:trom{i:fif emg^JtSPt* tc«^«tt^JS*> =5: ^ 

Cif*ja6] i«nB®«ffl!im«at^«iffl!imffi(i-ett'5>co 

hT-^wmmi, mr-'^mmrnibmr—^mMU 
ximmMmmbimmtmhrn^zi. ->x-^i,zm^^ 



[ff^^S ] luier-^«ffig|5*iF e , N i . Co, c 

r. w, 'NC<r>o%<r>im}±:^*)^j:hMmb. Pb. 

Bi, Te. Se, C dcod *>C0 1 SJiUiS-i-tfC u ^ 

fziiAs^±b\,zX'>xm^^ixhmimi \,zsdm<nm 
m-»-m9'im!k.'&-^^b-mmm^±mb<7)^±-h-hts: 

|fiiEr-^'^ffi^g|5«X{±jl^€fii#i: «ril«SlB?te!lD 
[000 1] 

[0002] 

i}-tytc^^^%, ^]RMc7)J^i^«. ^n-XStZ-e^itc 
[0003] «e*<7>«fig{±1t-&^JRi: 0^S«^C^=5r 

ti~r I. b . m^cr,^-^^<mm^.-^mmmx h o mz 

x\ ^ti^W}<'tL>!bt<z^.^b^wnm^z\,mm^ 

wmmm^ixh. mm-^mmi)^mi^Az-k\^^tiXo 
^j:mm:Lx\^h<r)i.i.. m^bmm^mkbcoi^i 

[0004] M^m\^mm.^Mm(r) a itMaseo- 

212921-^(ClBKcOC o -Ag- S ei^-^^*^^^l>g!;S 

v^T c o i?)5i;^ ^> \^^^m\\L'mm%T 

Xm^^zm.^ t T *3 # . ^ tfOM?La5(C A g - S e Ih^^ 
t:nmm§.-th:ibi.zi.^^LXK^h. dcoAg-s 
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W=5:'5>a#(t. ^Ji.tfAg-?>^ (J I satS, BAg- 
8) ^^J:-?•c^t*>i^•CV^5, 
[0005] 

IgJittJV^T. Ag, Se*9*SrlSiaiCiraf»t, Ag- 

Se^-^^^-^f^t-t^W.. ft-SV^ti, Ag-Se^-^^ 

imAliLHz1}\iB. LX c o<R^f^tK^?§iSt--g. IS. 

rastc^itja-r-sfci^tc. »si:»icffi^-r^ s e ^$>^>*- 
t*^^ < ae-^ L;^^ A g - s e -^^Sr-^^ um-ti> *a 

[ 0 0 0 6 ] ^/c. aWWcJ; O^micJt 

mtiimMz-k\i^ji,tiimitf^mmiz^j:?>fzib. 
[0007] ^^^BMc^smi. ^dti^mm^^-r. 

[00081 

^mj^. immzM^^h^^mm^mmLf^M^mBi 
ffl^w iz-mzm!& Lfzi>(7)xh^. 

[0009] H?iet^*<i, Fe, Ni. Co, Cr, 
W, WCCOohcOimULtX'O^^m^t. Pb, B 

i. Te. Se. C d<0d-^C01«ULt.S:iftfCu iit 
itA8'^^b^zX'yXm^^tl^^tipmtL\'\ 

[0010] :^mmizm^r-:^mM^commii. mia 

if^.iO^^T'fcSPb, Bi, Te, Se, Cdc7)d*> 

<55iatUi&-g-tfCu t/ctiAg-^^COl^^^t Fe , N 
i , Co, C r, W, WCC0 0-h<0im]ii±cr,mMb(7) 



[0011] ip*>. *^0j{i. ^issfirttciaspjmffi 

crymm^mmMt ■^wmmm h<^^^ \.zm%ms.)^iv 
':r^\\,zwk^ixtzmw.m-):.. mi^wmmz^m^ix. 
tdmxi -y V ^iY Lxnm-^wmm^mrthmm^m 

bmvMMmi:mtfzM^msimzi3\,^x. mier-^' 

-^wmsinbmmmmmbimmmM&^izx o 
-mzm^$tix\i^tzbi:mmb-r^Mmm^b^ 

commm^zh^. ' 

[0012] *^B3{±, MMmzutzrifzm.mmiiiHiz 
m^mmMb-simmmmb im^fzM^^</\^y'^zi3\,^ 

nxK)^j:^T-^mmmtib. mr-^^mmu^i^n 

mmmb^mL. mmr-^mmbT-i'mm^^^ 
ximmmmmtbiimmmba&m'^izj: -ox-^iz 

m^^tlX\<^:hZbi:^b-ttM?^^'^fUrizhh. 

[0013] m§m^mmmb-simmmm<o'j'-^j:< b t 
-:fT(^mmi±mtmm^^mz^mm^^mf}- ^ ^ s 

Mivm^xh 0 , ^covim&^zx 'j -y h^^sistfo 

Kfzm^x\mmmi}mimx'h hzb. mtm&mm 

mm/^mmWmi^ix^<r>^VmUi3^:^') -y h«lcJ:-:> 
[0014] *«BBi. H^tt^J^tK^mtt^lStO 

'^±i)-t>^j:6T-:^mm§mb. mr-^^m^^^^ 
mmmmbtmmvmim^^^zi.'.x-w.xz^^^ix 
[0015] ^'SMm^mmzi~.\^x . mtm:^^ 

^«fiico«^^^ffl^6<J(3-*fcJgfi!c-r S ^ b J: 

zb-}fix%h. t.fz. ^^mi^Mmfi\z--w^ t -c v ^ 

[0016] mtZ^M.<r>mi\i. F e , N i , Co, C 
r, W, WCOd^OiaJjiLhJ: O^O. 30—65* 

iiP*L<{i4 0~5 5%O«#^i:, Pb, Bi, 
Te, Se, Cd<7)o*>«Oiaia±-^ltT'0.5 ~1 0 
M%, »tL<J±l~5%Sr-i-tfCui-t«Ag-^ 

[0017] mit^^mf^VMi<r>-^\ni., JnEii 
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i04>(C , -mW^M.<^^^X'h !> P b . B i . T e . S 
e, Cd<?5d*><OiaJjLhS:-^tfCuilJt«Ag-&^<7) 
^5^*i:Fe. Ni, Co, Cr, W, WCtT)^ *>0 1 S 

[0018] tmmnm^hi. iSM^mx-hhP b , 

Bi, Te. Se, C d*i»tJct^V^KHt\ 

hX'% hm'om'^'<SJS.X''^-i-hztii^m^Lu. zct) 
II. ifmmmiziiiLximx'hh . ttz^m. mm^ 

[0019] JnEi«Mfelcfcv^T. HiS^t'co 

i,z^m^^m. ^wMfmm^fs.^mh h v Mitmm^z 
-fr-cm-t I. i: . m^mh h \> Mimmi^izm^t 
^mm<^)m^mi^i>z?t±'ti>mi:f]t:imt?>:ibtii 

X'^6. 
[0 0 20] 

Lfc. 

[00 2 1 ] J±ttf>tc. Coi^*i:Ag-Se1»*i:Sr 
«MJtT-4 2 : 5 8t=5r-I.J;dlcVSSdf-9— Srfflv^T 
ig-&L;t, Co«^*<7)^g{i*«j4 OAtmOT, As-S 

&mmihi^f}^t!^^^^tiXAs2Se it-^mt^-o 

«t/v:lliay-f XtC*f LT 6 0 0 k g/cm^ c7)jDjE5r L 
$^>fc3000AcO«giES:5^raepjnL. MifeSrff-^ 

fz. ■^wmk2\±mm\.zmmcnzX'^xm^<r>imi 

i<zLfzi>c;:>X'hh. 

[0022] <[%^ixfzWm(7). «j±i^ffi2:^3E«^^ 

wm{sEu) i.zxmmtt}ith\.zim(r>tz)i>\,z^ m. 

^(^mm-^mt^zx^m^Ltzm^mmi^wmLfz. mm 

[0023] 112 tC{±, ff ^>iX?tfl:S6«c7)tg^*®<7)X 



m^ii^zi. ^^Lfzms^mmcrixmmx^^^m^x 

^■r. tB!*«OjSI«WT«. Co, AgjSe (DMZ^ # 

?!bc7)Agb°-^*<;2/^/i>fil,, zti\i. f^Mojg^-Ca^S 
t;SnSfe$ix-g.c:atc<J:'9, AgjSe t&^'^JJ-^L, Se*>' 
m^l,tztzmzAsifi^'>t:ii<7)t^thixh. :itit,z 
^L. jDEji®:J;0^t7^cJ^-&fc{i, Co, Ag2 
Se cr,?^cr,\::—7X'h^. CliliO, Soffjim^tC 

[0024] jDjEji«^{C ct •) i#^>fi:^^«®*ro, C 
o-Ag2Se i:Cui^^ac03t^^fiS«^Xl;J;*)ffi 
3^t^>:iK^, jDJEiim^^tc ct •} . Co-AgjSe i: 
C u i^-f^-fL^f^tgt'S) ^ i t A-'SEBJ^ ix;t: . 

[0025] ^tfOtSA^ ^g;±^tfO^^*iC o - A g - S e 
J^:A5'h<^tiO. t"^i5*>. F e , N i . C r . W, WCcO 
a^<?)l«J^iLki'9^rS«i|eftPb. Bi, Te. Cd 
coa *>(7) 1 aiJUiSr#tfC u ^it{±A g-^^*-4.=&-SS? 
^i:, S^m*^Cu*^A,^irSmS*JS:f^L;ti:C: 

[0026] ijuij; 0 , apffia«^(c J: 0 , wa^offl 

[0027] (%%m2) m3\±i?mm\^hmm i 
mmx:^^^tx.tz%^m-^hhxamm^3'5, 

8 acO(fStc:SI««Si3 0 acOitTtc:fi»^S±§eT« 

K3 8 \i<r>^W>Z-^mm-i 0 b co-assrjg^t-i)^!* 

«;fl§:^3 4bSr#^gitt;igft. C:<7)^»I«ffi^3 4 b 
t'±i£«^®l^^3-f ;P3 3 bS.t>'r-i?«fii3 1 b $r 
#iSL, ±ieiil^liSi3 0ai7)r-^«fi§3 1 atc^fJL 

•c±ieari&«ffi3 0b<7)r-;?««i3 1 b^g^^-rsi 

3 8 b </)P^miZ^^M^^-X3 7 iWmi-i> X 0 

izLxmMLxmif. ^t:>i,z±Mi-mT-9mmcr>m'oiz 

t^i-^TISSL. ZC7)>—JUV^^3 6ii±iSMmmi^ 
3 5<^im\t^m^j:h^\'^X5^zLxm^Lfzt<^-^$> 

[0 0 28] ±iSr-:;'««i3 1 a, 3 Ih bT 

-i5'^SKj^«3 2a, 3 2htimmmmzX'ox 
:^m^mm\'^(^ti^, immi^3 5ii^mmf^m8 

a, 3 8hl,zaJ<,-/l-m(0:^^:^, 5 ■/ ^J^cOf^J) 
§g»c5£v^-^^^^^LT^amt$^l. 10-6iiuiH 
gIJtTc7)SKS(c{S/itL-l. . 

[0029] wm.mmm3 a ajis^tc^t^^ix, mm. 
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[0030] {mmm3 ) mAnwicomcozi^fi^mm^ 

E^^i^-rs. :mm(7)mmim^ff)i>(7)izn:-yx 

[0031 ] T-^m.mMm4 1 {ir-i?«fe»gpw 
4 8i}m^tmmizmm.imi,zj:'ox-mzmmm'^^ 

i?«liS3#g|5«4 St::;!. 3#(t$iiS. Rmia54 2«i- 

miz^m4 3^mmzmn^^vx\>^?>. m^^tt39 

1S®4 3 i: r-^««ia5W4 1 tcomiz^dWf^ixX 
V^l.. ±TOII«0g3PSiB4 5{i, 2fii05§aja54 6. 

4 7 $rmL. T-i?m®a5«4 1 {i:5?tiigP4 6,47 

Fim^<^nm^4 2{i. nat^;^ y >y h 5 o. 5i^w 

32:^•r^ 23|5:coP3ffl^^«»riii8S5 2. 5 3S-^^LTV^ 
«SS1SS5 2. 5 3<7)— ^rag7tfci.{fA:^3^5 4{i: 
||ffiS|54 6 . 4 7 tc, fliS^tS^^ b tiitHiJf^ 5 5 »iSM 

4 3^iYLxmmm3 4izmmLx\^t. x:fjS5 4t 

55 1 (Tymzii. o^hse lx 

v^-l.. Lt:i)<-oX. X:hm5 4blii:tjm5 5tit. MM 

'y h5 6{Cj:'9«^e<J(:rK:»-$^tTV'>^„ 

5 5{i,Kffi4 3c7)a-y L/cXU -y b 58 

im^Lx. mfi!^m.^Hizj:^Wim^im±t^. 

[00 3 2] mz^ ^»«fii3 0bS:ll^«ffi3 0afc 

^mtxt-^mt^t. r-i?«gii4 9*>'M€fii^tc* 

§154 6, 4 7*»(i>A:^lSig5 4t5j:tXmg![aK5 2. 5 3 
SrSiEn-C. tii:hfQ5 5i3^ti>mm4 3^m-yXmmm3 4 

i/zmti^. 

[0033] zcomimmx\ m^mm 52,5 3&v-' 
5 -/r-ri. A:^isiS 5 4 fc iii:hm 55 1 tcmsmsSJi. 
l^J'-y^J^l^cL^cittc^O, l^-:^o«»gfcJ:i5 

^Lxmjjmm^mi^ ^mm^mizhfc-yxi^—tz 
mm^ti. T-^mm4 9ii±m.m^mi:i^iz»wc. 
t. L^mmi^\^±^-t^^tt-x'^:htmz. ±m 
m±mi^mzmmx'^ ^<7yx\ zco^MS-L^m^^ 
A^mitx^i>. 



[0034] {mmm4 )m5it. mmcommmxifm 
^imim<7>mmsim.bL. '^m^zm^^^fi^r^^-t 

f^o-y K6 l^^n-LT, J*f^litCj:oTigffl§#il>. 

i ffi L^aat/-f y^'-n -y ]yy'^-^ifimm^tix 

[003 5] (a) 

®3 0a. «r»l«®3 0b, m«^6 3, T3m=F6 4 
SroTiix^ , ^SffiP^O^flfc^lJi, ifeS^i^^o -y H 6 1 iz 

mm^tifzw&j^^6 5izX'^xm.itix\>^?>, 
[0036] ±mmcr>mm-:fi , mw*)j<^^<^tii5xx/m 

mm^i^zXhWrn^li, S:i.WN'-6 6i>J:i/ro-yr 
e7X'im^tix\^t. ikx^^ji-i^mttbmmk 

MiyijTy y 6 8 •/ ^y^a -y K 6 9 ^clT LT 
o-570$-ffL±(f. ±WS-7 1 SrELTSfftt-f $r 
BB tfcf*, Si. U-ZN- 6 6 T'ftjt LT V ^i, . 
[ 0 0 3 7 ] (b) §|i:{±-rLiS«® 

m^mzxK>-^m±m,mtn'iji,zmt^^ti. m^, "sr 

[0038] T—!'ii. M&'p(r>^\'^^^mm:^JbmL\'^ 
wi^i^mizx-^xmrnrnzim^ti^. ?i§(i-f tn-^ 

fU7 2i}mm^tlht. 5l#(i-rLW<-7 3*irn.y 
Xhi>. 

[003 9] (c) mmm 

iMWo^fT'tLfzhb , y -fe -y h>'<Jr-7 4 \,Ziir>X U V 

^ifim%L. mmzva'yy'6 7m^^-th, :icr>W^ 
Xi&Xzi^)V7 5 Sraa^S i: ( a ) (r)mn^i>z^j: 

7 bi,im%mx'hh . 
[0040] %^m\mmm:-s.'¥XT-:?m\v. m 
^cr>^'^x^^^-s\>^mmmijb. r-^coi^^ic^ffl 
izx*)mit:immi&i:^Lx\^^iii. KmmnM(r>=e: 
. ^Kmmm-r^i^-^m^i^mj^Azm-^im 
i^zmmLxL^w ^^h<^^miim^i±t. zcomm. 
b^-^j^ y\;-yyx(7mf,zvcmttmm^-imK 

i%^-th m-^ifh ^ « <ntz^ 3 k V^JEfs^ 3 k 
V . 6 k V IHIkJS'S:^' ^K3£JE8)rl5T1l«IBH-r-i. t 
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mmmizi o-c , z n o^ummju^^mm-t^ zbi> 
[0041] mL(nmmmi,zx o , je:*] 1 5 okg, jEBf 

3aES0.9 3m/#-r, 7.2kV. 3 1 . 5 k VtfOilKff 
[004 2] 

mmkimuzM^m^izi5\^x . mir-^mmt 
iMT-^w^mm. ^iza^fvwm. nt.L< 

m\&m^xm\iSMwm^z^ ?.^ffi*e<»c-*osi 
nm-^mm^^^hcox\ m^w.<^mu^i,zii^T- 

^^mcommaj:jLmM/miLxxm(r>i&mt h o 



\,z. r—:;mm^m^mf^^)^wm'msSMiL^z 
ct 'o%^mz\^ommwm^m:k.x%h^tti^hi. o 

[|ltB<OfS#^iaBB] 

[01 ] ^®^Sr*t- WrffiH. 

[02] xjiiHiiJffes^s^-r^ia. 

[H3] SSAVuroWrSia. 
[04] ^S^N';pyffl«®coft«ll. 
[05] mSiiBrS^flci7):^lR0, 

[»#i7)gJBH] 

1"«, 2-5a*««i, 3 0 "3-<;L'«ffi, 3 0 a- 
ll^mS. 3 0b "Bri(j^, 3 1a, 3 1b-r-^5' 

m®. 3 2. 3 2a, ^Ih-r-'^Wm.^W^. 3 

4a-m^mm». 3 4b-«r»«ffi»s 

3 6-x-;l^a5W, 3 7-'<.o-X, 4 4-ffl3^SI5 
50---«ffi«, 6 0"-x--Kdf>'W'i^'>-Mi. 6 1-*e 
^Jff^o-yH, 6 2-±g|5S^, 6 3-m«^, 6 4- 
TSPaS^. 6 5-SfM>'N'^>, 66 --Si.WN'-, 68 -- 
r^Vv'-V. 7 1•■•±W^'-. 7 2 ••■5l§{i-f Ln'f 
;K 7 5-tiiA3'f/l^. 7 6-PSlffi. 
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